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[IS*^ l ] 

m^za^x, 

mmt'k^^tfth^m^m^ 2 0 0 p pmJ^T> ^OTtcO^-**^3 0 p p 

M [(R 1 ) 2 N] «„- s )(R 2 ) 5 (1) 

II U Mi±^JlMT-Xl±*^SIE : f--e^)oT. ilWHf, Zr, Ta, Ti, C 
e , A U V, La, NbXliN i 19 > ^tl^^^S i ») , R'li^f^M 
(±i-^;l/^-t-^»«9 , R 2 (±J^^*-C& <9 . n (iMOffifjc-e^) <9 , s l± 0 ~ n - 1 <D^W 

[1*^3] 

M^7-^ I±X$>% t 'ft^-^f+'t^'a ^ tL^^^co-g-^Ti^2 0 0 p p mJ^T\ 

otko^s:^3 0 p p m&T^& zm^m 1 xit 2 mmv)%m&mik&v>) 0 

^fi^3 0 p P mJiJiT-t-ab^is^ 1 2 mm.^m&mit&Wio 
im*m 5 ] 

&m ^1t&m tru'jf^^r WM#J1 fli^> o j» £ # & iff ( 1 1 ) t 
£ h ^#m^i-^«#JS^tio^^fto 

^®.w^j:m (13) *mmmm^%mmzmuLx mm Ltz* ? v -znv±<D* y 

/i 1*1 ^iuiefflM^ ^ its $ -tirr . ituiefiis^* k# i ix^^ £ luie^s 1*1 $ 
£ -en -prt/grtr it 5 ism^^-fto 

ffii^f J: 0 « < ^^Eti^ia^Tl trfrT-jb £ fS#JH 5 Xfi 6 IB«<7>£-j£^fto 

ltXinittiOtiilt^ot, fjIB^rt^^-a itL^7K^'a-*'fi^3 Oppm 
y.T-e* & 91*^ 6 IBKO^^-fto 

fs y ^ftmMl^&Jl&T-Utf 0 . 3fim-0. 5 M nu *£jg^*Fil>S d 90/ d 10 # ? 0 . 8 
-1. 2 0S i0 2 t^ Al 2 0 3 *i^-. Zr0 2 t^ T i 02^^^^ f 02^^ 
OiltS^^ l@Xli2^^±^^-ifif*^6fe«(7)^^fto 
[ft*^ 1 0] 

Sfl-J£# 7 A^ittl 1 0 c 20cm. g$30c m- 5 0c mO#7^ 
Z, 6 |B«O^^ft 0 

ttiliEilf 2 004-3000056 
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nmm 1 1 1 

BE3y7^*7Ai:*7A^j* 5oog-i ooo g %Wk-f z> 9 Xli 1 OIS 
im^m 1 2 ] 

Jtoffi if A if A r 77 '7 tiot, HU IS^PH <£> if7E.^ 1 kg~2 kgt*»), 779A 
itii^MilJS (SVtt) "C2-4 cm/mi nt*Sf*f5i^Ll 1 v^-fti^ 1 

[W*^ 1 3 ] 

> & w 5 ismo^TT" fee 
[it ^ 1 4 1 

[WjfcE 1 5] 

il^tf^ft^l:^ 7 - ^ A J t i > if)ft^fiiI^»#rF7^f^ ( 
y/f;l'7^) ^Xlir h 7^r.x (yxf;i/75 7) ^ 7 =- *J A "Cab & If 

5 3Z.fi 1 3 f£m<0^rj&77&o 
1 6 ] 

§m^vc^w^\t ; s tz, nbtiz ^m&mik&MtfT- Y7*7 (y^ 

f;V7< / ) >Xlty- h 7*7 (yxfjV7^;) v9 >7;-&-2>Ib*^5X(± 1 312 
[H ^ 1 7 ] 

flt*^ 1 ^^L4 ^-ftifr l ^HieacO^^^^b^Xfilf M 5 & ^ L 1 6 

nmm 1 8 ] 

K^T;i/77 >tf»e>££i£ «t OSfcmfc 1 iXli 2«mJi<7Mfc^t^&6fif^ 1 7iem<7> 
[|f ^ l 9 ] 

i^^L4 v^-r^^ i MKizm.<Dmmikmit^v>). m^.m 5 & ^ l 1 6 ^-rtifr 
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[0 0 0 1 ] 

£^trj#M*h ifeJR^»ilUH-r&o H^#L<(±. ^t#^lL^ffi^:ft/£ (Met a 
1 Organic Chemical Vapor Deposition. JAT\ M0CVDfti:v^ o ) tCTS i -O-H 

fmm. h f o 2 ii, s isnAnm&iftSk-rzfctrxnMLftt utffa4t«*JKfb^ 
[fist] 

[0 0 0 2 ] 

^ ji-yNO^N- y v^- v 3 >J^tC(i, S i N^lfelflll^JA < fflv^tLTv^o S i N| 

o 

[0 0 0 3] 

-€---C^|IK«14tc«*L^S i N^ftfcMfrjfiR-ra^fti: LT, JE** S i 

ffc^W*ffl^-CCVDffi*ff^Cfc* , «W»O r IBIS* t ff*>^'Cv^ 0 [(CH 3 ) 2 N]4S i 

m<D$ imi-tNm^-t<D^ (s i -Nag-so *m-rzit&VBZ)&fttfx£i>rjRm* 

not, S i-N^O#4(:«t^i$^J:^S iN^ilMIMt^^o £ 
[0 0 0 4] 

Z<D£ 0 /£±MT$m&*MVk'$-Z>^nt LT> S i f^tNJg?t^*tt4t« 
«)|»<bftrt:S i N^HM^S i ON^^ItH(i> ft^^glftltt 

[0 0 0 5] 

— iSlfm#r- h*6ftK£ LTv'J ^yWLitWki)H%.m^ti'C^Z>i)K i5¥L S I o 
HMttftoT, vV ^ >^fkMOMlk;«A,-C^£o IS^l 0 0 nm^T©l$ 

-c <7> i ft m ± g mt it 1 & o r v »4 0 

^SUCIiHf 0 2 ^Hf O2-S i 02f^iEi$ntv^ 0 CtL<biHIBI<7)$£:ii^& 
mfhfthi)\ ®.j&MWft.. #SfrMdt-7°n-tr^ 
[0 0 0 6] 

MOC VDffiHJ: <9 H f ^£»jg|£j£J8S1-&:frl*£ LT« jSR^rtK, ^^<Hll 
^L<(±ttiOM[N(C2H 5 )2]4 (1EU Mfi^JS (S i Sr^tr) Ct«?W 
ttMft^IAL, CVDSCT, #«. (^^-g-tr) gl. 3gL<(±. ^JR-ft^Wllfc 

fflfiE# 2004-3000056 
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1 ] #HH¥ 7-235535 
[#It£M 2] #12 0 0 2 - 1 6 7 6 7 2 -^&#ft 
[f&WP^l 

i3§wj&*jsfcL <t ? 1 -t* mm] 

[0 0 0 7] 

^ti-g-i *iT^&v^\ -^dtRIiEolBIJcii. ifigSfc^j&^iHi&i: LW^iftt L£ 3 

t/ zti. z\<D mm t tzM&ys * ®t $ * %> m m t & o r l * 9 raja** 

[0 0 0 8] 

<O^^MH s 2 0 0 p pm^T> ^otK<^#*S^3 0 p pm^TOSti^C^^o 
[0 0 0 9] 

Ii*Jg2 ICi^l&Wi, 1 K«4»l«-C*oT, <t^WO— Jft^^O* ( 1 ) 

[0 0 10] 
Kb 2] 

M C(R l ) 2 N] ,„- s )(R 2 ) 3 (1) 

1!U MJ±^JRHi : f-Xtt^lSST-t?*or, t!SWf> Zr, Ta, Ti, C 
e. A K V, La. N bliiN i «9 , ^mJ®T-tf s S i T?* «9 . R 1 »i * /HkX. 
t±i-^;i/*t?* <9 , R 2 f±.x^;Hfe-e* 19 > nliMOffiit**), s ii 0 ~ n - 1 O^ifc 
"C^b -5) o 

[0011] 

^%*K'&i*t-&:Baftf>'g^|'*j& t 2 0 0 p pmWT, fro&<D&G*tf3 0 p prn^K 
[0 0 12] 

m&m4 IZ&Z%:W&. fS*^lXti2^#*HWe*or, M**S It 
tt^J^^O-g-^S^ 1 p pmJ^T\ ^OTX^-a^S^ S 0 p pra^Tt^^ 

tBSE# 2004-3000056 
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[0013] 
[0014] 

K ^WJ^iiLtif L^:^. 7'J-S; »JE <0 # 9 A T # 7 A ft ffi K £ 5& 

[0 0 15] 
[0 0 16] 

. 3//m-0. 5 fi m, fiJ^WIdgo/dioT^O . 8-1. 2<?)S i 0 2 t^ A hO 
a&Ts Z r 0 2 tT, T i 02fi^-XO f H f 0 2 *£T-^«b£&l£J: OStfftfc l«X(i2« 

If^^l OtC^^^^ti. it)S6i:i^i^ot, »E77 7A^ ? ii:@l 0 cm- 
2 0cm. 30c m~ 50c raO^^Xl^^At^^^^ft^^o 

*7A*i9J* 500g-1000 gTC«t^.^7j'St^^o 

, JnEE#*j&*A r ^ -Cab -=>r. 1S!&1T*<r>1TX.&.-ti t 1 k g-2 k gr&*K 77 7Aj;tjl 
^KiiJR (SVtt) C2~4 cm/m i n T^^^TTffiC^^o 
[0 0 17] 

l 3 K#&3£93fi, »*«5 JC#SHWC*or, ^JK^fl^WTPH fCh 
, ZrCh, TaCls, TiCU, CeCU. VC 1 3, LaCIs, NbCh, N 
i C l2Xf±S i C 1 4t*^5^^S-e^^o 

"X? <h Z> o 

[0 0 18] 

fCl4t*SU, #<btl^titIft^i 5 T h 7+7, (y>^75 7) /N7-^7 
A (tJLT, H f (DMA) 4 t v^o ) X(±f h7^7 (yxf;V7^) />7-*A (Jil 
T\ H f (DE A) 4 H>% ) C^^^Tj^T^^c 

ffifE# 2004-3000056 
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S i (DMA) 4 b^o ) X(-±f- h^** (yxf;i/7^ y) V7> (J^T, S i ( 
DEA) 4 tv^o ) -e*^>^^fet:-^^o 
[0019] 

If Jizm l 7 ^£^t±. fjf 1 ^^L4 v^-ftL^ 1 ]gtcIE«<7)«#^fL^X(i 

7X111 8 ic^£3Pjm±, *nwo^ra^«-ffc^»«:*r«»«iE^**Lfc* 

[0 0 2 0] 

m^m 1 9 h^^i&b^(±, m&m i^v>L4 ^tn^ 1 ^nismo^-^m-ft^. it 

M5^^L1 6 ^-f*L*» 1 5Kf£*<^/»v*Ki H#^^$t#flfb'£-tk XiilS 
7X(±l 8iE*0»?KJR*l-*ffl^-c^r«ife*'fb^3!ll*ft^J: ■Jfl*S*tfc&JR^ 

[0 0 2 1 ] 

^■4 *i*&§lttf>"&3US:7& ? 2 0 0 p pmJiJIT, fr^fcO^Mtf 3 0 p p raJ^T"?** CI 
[0 0 2 2] 

o^sr^ri-^ft^oefcfi.-c*'). *<DmwL$> it&m* \,z^iti&mm<?>-$ 

m-a&2 0 0 p p m£lT> jft»o;fctf><gq|-*a*3 0 p p mJJJLTTab * t - £ &o W$t^ 
[0 0 2 3] 

Hb3] 

M [(R , ) 2 N] <„- s >(R 2 ), (1) 

lit, M&&mUl-JUZ¥-&mm. z f-X*3boX, 4ISf#H f , Zr, Ta, Ti, C 
e, Al, V, La> N b 3Ui N i X$> 0 , ^JRgi^rt* S i "C* 0 . R 1 1& * ^ )1>&X 

[0 0 2 4 ] 

mtE# 2004-3000056 
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M-fotoizit, ±U-^^(OM^U f ~Q$>h t fb^^K^iftSj^o^rfi^ 
0 0 p pmttT, ^o^^-g^S 0 p p m^TK-f-^L-P^ajSi" & £ t -e$vfb£;ett 

lppmW, ^otK<0#*S^3 0 p p mJSLT^-efu-PtL^ScI-* i t -e^fb^tt^ 
[p]±-^-2)o 
[ 0 0 2 5 ] 

«k 75 y y (igi o) o (2) ^n-r^;w; 

[ 0 0 2 6 1 

Hb4] 

Li(CH 2 ) 3 CH 3 + (C 2 H 5 ) 2 NH 

(C 2 H 5 ) 2 NL i + CH 3 (CH 2 ) 2 CH 3 (2) 

£33, n-yfiV'Jf^ACy^f^T? (CHahNL i rt s W £ ft £ «, 

[0 0 2 7] 

Jfc$*T*«&Hft^»4>«£fcj£»£#S (Igl 1) o ^^Pfb^tLTfi, H f 
C 1 4 , ZrCU. TaCls. TiCU, C e C 1 4, VC h, LaCh> NbCU 
, NiCh, S i C hf^fffeiiSo :<OIgl 1 tc^»t4Rl£tt»3 O^IJg. tK 
i&Tfci*«Fl-*£ ttSOTIt^o ^OJt (3) H^JR^^fc^i: LTH f C 1 4 
^, 757 'J^">A<h L-C(C2H 5 ) 2 NL i ^i^7t^^IoS^/Tto ^ (3 

) 4»tf>H f [(C 2 H 5 )2N] 4 tiH f (DMA) 4 t m—<Dit&VoX&2> 0 
[0 0 2 8] 
Kb 5] 

HfCl 4 + 4(C 2 H 5 ) 2 NLi - 

H f [(C 2 H 5 ) 2 N] 4 + 4LiCl 1 (3) 

[0 0 2 9] 

temttlt^Vntfti. f c ut^ot, t 5 y v^-<y^fiHc h 3 ) 2 n l i -e$>& tun 

DM AM*, 75 / 'Jf l )A^(C2Hs)2NL i T^StH f (DEA)4^i4»^fL 

f*L#t#L6 0 ifc&JK-g-^rrb^&^s i c utiot, 75/'jf^A^(CH3)2N 

L i S i (DMA)4#, 757 'Jf ^A^(C 2 H 5 )2NL i -C&&£ S i (DE A) 

4 <0i4Ii7) s fn?ti|# <b ft£ o 
[0 0 3 0] 

mWto^'&h (Ig 1 2 ) o iOZDg-Clift 10 0 °C, *b 3 . 99kPa (30Torr 

) o^ftfiEi^ffii^ i 0x*±2 EUsLktr? itci 19 , -kUft<vL \ c 1 

# & 0 

[0 0 3 1 ] 

Xm 1 2 fcjgTftfcftfcttJMfeKtt, Kfo®X*&Z>H f C 1 ((C2H 5 )2N) 3 f 

^*RJc-^OH f C 1 4 . I^ttlCt l)l&*L£ft&^o*:L iCK 7MM^*fc^£ 
Lttiti4„ SO^i: LT(iia^75 ? 1 0 0 0 0 p p m~ 20000ppm, tM ? 3 0 0 p 
p m- 4 0 0 p p mmm^t ft£o ±fE«fflrtOS9^t?ffi^ t t ft^ » 

mt&Vs* t MJ$L$tiZo iit&®*^ffiLtzit&®&ft&-f&ZtX*%1t&fcte 

tiiIE# 2004-3000056 
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m&T-f&o HK«H Hfc^tHiifif!t7^±fe$EHW±. BP*> 2 0 0 0 0 p p m&±(DM 
&XSttiX^2>m&, H f OC 1 <DX 9 &ftWLVBtfte1&2ti, SfcffcSeJfctejPIEfcffiTI- 
&o i^ft^f^TK^ilEIEBflmi. EP*>4 0 0 p pmW±o«^t^in-c^5^ 
, H f (OH) 4 ^H f 02^)J: H'i»«?^ R«tc^k^3ettj&*M»wfi:T-t*o 
10 0 3 2] 

*t:&mtt<k&%<0&R#S i ^ti£ffiS^Kfi*ai§7^1 0 0 0 0 p 

p m~ 20000ppiru tM s 5 0 0 p p m~ 6 0 0 p p mgSti^^>o ±1B$eBI*I<7> 

M$nniv\ ^ft^csgtt^fiT-r^o Metis i it^-f cSi^±ieiEHy.±, 

BP^>2 0 0 0 0 p p mm±C0t!l^-T"g-f *Lr^*»^Ui3V»T<)*«H f it^<Di§i^t 

^4>K7M ? -hfEi£IM_h, EP*)6 0 0 p p mtt±Oi!^T^i ^tv^^ S i (O 
H) 4 ^S i 0 2 <DX o fc?fcR»J&*5&Jft3*^ |Bj^^^b^^14^3Eef&T1-^o 

f^lfei- £ #^tftri*£5e t * < ta & pas*** o fc 0 
[0 0 3 3] 

OCif) ftfrtl&o Z(DmW 2 0 (±ltJ± 7) 7 A 2 It. iO*7A2 1 TSBKl&tt fctlfc 
SfmP2 1 ai:£^77X3 2 3 0**0 KIP SB 2 3 afi s &&i2tixmj&2ti&o ffitffi* 
7A2 1 KtijSS 1 0 c m~ 2 0 c nu $ 3 0c m~ 50c mW**7^S*7A 75 s 
ZtiZ> 0 IEA7A2 1 0_h77^(±Ji# 2 1 bjFRttfcft, ^0±^2 1 bOJSSKtt* 
^j»AP2 1 ciPWLfthti&o ME.* 7^2 1 rtfflJHI±lilBiS«*-*%#J**lni LTPM 
L^^9'J-^7cJeLT77 7A|*lgB^7tM2 2«$fiSo n-T^rt 
yxf;i/x-fjWy'7nn^ ? >^?,iS»J: ^Stffifc 1 UXit 2 »J£l_to^r 

mum^m^hti, ^<Dmmmwjz^ttt^>A^mm3 o P P mJiTi:sg$Wo 

*9A^5*#J(wttTOtiT-S7&«0. 3/zm-O. 5;im, 3KK^«d9o/dio**0. 8 
~1. 2OSi0 2 t^ AhOsfii 1 , Zr0 2 fi^ T i 0 2 tWH f 0 2 t^f> 
££f£J: iJStffifc lttXfi2#J^±^f Jt&o $f£ Lv^77 9 A^E^J t LXlt, 
■ttt&tfO. 4^m~-0. 4 5 ^m. *£j£#*|J*ld9o/dioi&*0. 90-1. 0 ©fltf-d* 
W <b*L& 0 MWt:i±*7A^J«: 5 0 0 g~ 1 0 0 0 g 7^*1"^ - t Xi3 ? A ftU 
Kftmm 2 2 Zfm-f&o Hft77^323li, n*) <DffinW<D—1j 2 3 b X *) A r if 7. 

&7 7A=iftffii l z&.A2ti, n*) (vfflnu^mjj 2 3 c x &z tx^ft??*^ 

2 3<DfoU*7f%[\i^m%fcUWLX^2>o 
[0 0 3 4] 

7cT\ :<Oi9 Z>mW2 0 <7)7J 7 A 2 1 0±^2 1 b £i§ttT, 7^1 2 

2o±gi5j: 191*11 2xnhtitzmwm*&x-tz>o m»offiAii±^i2 2o§« 

CJ: O^iiJ-f -2>^\ Ktf, 15cm-20cm, I?40cm-45c mOT? 

7AC|^ 1 5 c m~2 0 c m03&&«7fr*^J#;$ tiT v**J#<£\ 2 0 0 m 1 - 3 

0 0ml i£A-r<&£fcd*$f i Lv> 0 
,tC*7A2 10_L^2 1 b^lCT, _h#2 1 b»f^*An2 1 c X *) * 9 A 

ia-f&o mmmif^mM2 2*m&i-&mizffiMfy*iz&iriz^mwii.3£mmt~w.Mz 

ti&o SPEE^fXtztiA r ^7&*ftffl$*L-6o COjJDJE^OtfXJEfi 1 k g~2 k gCl 
5e£*U *7A'1I^TO (SVi) T*2-4cm/mi ntiSi^:, ^112 

2rttc«M^^®i§^-fr^o -075^1^1*1 1 3 la ^mm^frh&m^isisik'k'®) 

mtiE# 2004-3000056 
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ii 2 0 0 p p mJAT, 7k<7>-^rfi(± 3 0 p p mttTC^^o 
[ 0 0 3 5 ] 

^^-^^^tcj: ^nhixtz^wtMmvc^*. ^mmmitzmMLfzztzmmt-f&mu 

H^itoaStC J: oTjlUPM-f £ £ L^o ^B^<7)^?Rj^fl-tr(±, n-77U77> 

x misiitz i fflxti 2 m.i^±^it^^mmm t l $ tt^. 0 

[0 0 3 6] 

^m&mit&W, I(i^oiOT#^l^tMOCVDfti:J:i)^I$^o 

^>^-cf±. &mmzmm.£titz%it%zizm%;L, z. zx^mmmAimm^it^^. 
fcmmzm&mwLmtcv D&zm^^&o zzxitmflkn f it^*^mmmz : mmi.tz 
mmmmzm^x, h f O2wm*mm-fz>mzmn-?&o 

[0 0 3 7] 

HI3 tr^-T i 9 fc, MOC VD^Mti> «13 0 tI^H4it3 1 £fitx&o J&JH 
13 Q<vnn\Z{±\z-? 3 2 ^tt^n, 2±i:tt««3 3^§#?tL^„ ^ <D 

J&M^3 0 0|*lM(±I±^-t 3 4. 3-^Fh77/3 5$.^-- K;V^*^/3 6 £ 

ix.4Ef 3 7Ci 0 5^31^ £ti& 0 j&Wk'm.z o Ktt— - K;w^^5 6 , if^ : ^mm 
gn££#5 4 *^L-C0 2 7y^*Al : 5 1 -hmWtZti&o Z.Z.XfcWk^lX&W-WktfS i 3 N 4 
8 HTC 77*^1=5 7^{±NH3#-*^j»A£ti& 0 I^HtiI3 1 tiHC 

fl-^S 3 8 -OM#^ff 3 8 (i^l&B^^^^^^fr^l-^o f,ftiS3 8 tc (± 

^^v)tifipgD^m3 9 ^Lt^t'J 7 77*2»At : 4 1 ^g^c^tL. i£/g#^3 8 iz 

1 > TT* tf£fiP«l: 4 8 t X * ^ 7 77 #A1ff 4 9 7)^1^ $ ti%> Q ^tf? 4 6li 
HKie<f4 7 i:J: 0^:)jiM3 0 ^ti^$*L£ 0 ttz%it^A 6 K»±, ^KW>fV5 2S 
ff'KP^ > 5 3 ^^rti^itmm. ZtiZo 

Z\(DmWXlt, N 2 > He. A r^O^f^tt if^^h % & * ^ 'J 7 77** ^ 'J 7 77** 
iAf 4 I7p£>fi§mmi3 8 |*JK2||A£*U J£*4^f?3 8 ^ff^$tL-Cv^^-M»?:^ 
*&f 4 2 K J; 19^:^4 6 Km&-fZ>o 6X*^tZnXM%t% -?tz^mH f lb 

^t±. MK* * 777^^1=4 8 TXb^vfttM 6^j»A$^7t:^^ 'J 7 77^tC J; @£ 
1=4 7 ^^T^M^3 0l*!H«^$tL^o J&§!^3 0l*HrjoV^T, iit^<Dm% 

zmftffiz-tt. 02iJ'^mxm5 i <t o#c!H^3 oi*H-*A£ti£o 2 7y* 

tCi 19, LfzH f 0 2 *M$tt/i*«3 3 ±izmn$^XH f OoM-W^KtiL-f % 
[0 0 3 8] 

^^^BJco^M^iJ^iiic^iJi: t i> tzw L < lfeB7l-r^>o 

<mmm 1 > 

5fe-fn-7^7V'J <b v> ^71/7 5 >77^v^^^75 7 'J A £ L o 

T\ ^JS^^^i: LTH f C U£ffiv^ COH f C 1 4 LT 4 ^^E7l^S<7) ^ 
71/7 5 y 'J^^A^Jnx.. ^cO^^^tK^LT 3 0^P H m)S^-ti''2>-<h^J: ^ffi^^^: 
ntz 0 ^zm^tiLmZM^zmLtzfe, 10 0t, 3. 99kPa (3 0Torr)-ei* 

nhKtzmmyn*m2 C/Tt7 7 ya^av ^-77^ -mw<v* 7 ^jcmmizimm 

miiE#2 004-3000056 



mm 2003-327402 



8/ 



RXMfriZX <Ht ofco x3R^*fOj»*"T?»±, Hf = 5 0. 2 8 %, C=2 7. 0 5%, 
H = 6 . 76%. N=l 5. 78 %"C* o tz 0 Kft5M»T Xlifr^J * V \£-9 e = 

3 5 6 t LtSffl?nfc, ±ie^*fie*«t Tonhirtzm&liW f (DMA)4^4i:HS 
Sftfco itfeCi *) H f (DMA)4K#*ft&:®^O^fi£iPJJ£Lfcfc 2 0 0 p 
pm-e&ofco i tzii-frV 4 r/t-feCJ: 0 H f (DM A) 4 tc-^i *LS*0-&*r** 
mfcLtz t 3 0 p p m-Cfcofco -OH f (DMA)4^IS# 1 . 0 ^ivift&fc 

[0 0 3 91 

<WJ2 > 

DMA<Oft^t) CDEA^fflv^:^liiI« 1 t |BJ«H LX&J&Ht v^. H f (DE 
A ) 4 -OH f (DEA)^SIMtl±2 0 0 p pmt*»), tK#*S(±3 0 p 

pm-C*ofco iOH f (D E A) 4 OjftJS* s 1 . 0 ■t/l'iftJS t 4 * <fc 1 ^m^i%Xh %> 

is? u^*^>i<zmffiLxmw.m%\-*mmL?zo 

[0 0 4 0] 

<itmw i > 

1 X~nbiifzmm®l l z7F&!&m3;J:m*M-£~f! l zH f(DMA^Hf;. -OH 
f (DMA)4©Si-a^tii 1 5 0 0 0 p p m"e& «9 > 7K^***i 6 0 0 p p m-Cabofc 

<Jt«^J2 > 

mmmixfthtitzmmm^mm-mmM^xmziMLXH. f(DMA) 4 » -oh 

f (DMA)4<OJta*"^*it±2 5 0 p prnt^t), tK#W»(± 3 0 p pmt*o/: c CIO 
H f (DMA) 4 ©I«#1. 0*/w»JKi:4*J:-9^«*«IE"^*S'>^n/\ + -9-^^» 

<Jt««3 > 

^lifc«l'C|§?»fLfcfl|»W^5£H2JK«JE§KSXe*SliL-CH f (DMA) 4 ^o £ 
OH f (DMA)4«iiMIl± 2 0 0 p p mXh *) , TMS^rili 5 0 p p m-C£>ofc 0 
-OH f (DMA)*OWl. O-t^jftffit^^ct o tC*«»«|-e**">^n^*-9->' 

[0 0 4 1 ] 

<Jt««4 > 

||]Sfe«2^|»^nfe»l*»Wi(«WI!fe*Xe*:ife§i*UH f(DEA) 4 *#fco -OH 
f (DEA) 4 Oia##^fM{±2 0 0 0 0 p piD-C*!), TR-a^Sfi 5 0 0 p pm"C*ofc 
o -OH f (DE A)4 0l«* t l . 0*^*K«b**J:'9^^r«»«it'T?**>'^n^** 
^ iz mm L T Sr P« L o 

<Jt^J5 > 

^jfe«2t?»^n><:»l*!»tC|fK«JE3R*XgS:iSSLTH f(DEA)4*Hfco -OH 
f (DEA)4 0l*MK±2 5 0 p pm-C*^ TfCa^MliS 0 p pm^&o/co -O 
H f (DEA) 4 WiS^l. O^iv^jg 9 K*T*li#8£T*&& n^^>-Ki§ 

<Jfct£09 6 > 

mmm2 xmhftfzmmw iz^iz 2 mm&M'gT-mzmLXH t (dea)4» - 

OH f (DEA) 4 ^lftttli2 0 0 p pm-C&»K Tk^TSli 5 0 p prnX^^fZo 
COH f (DEA) 4 0*K#1. O^l^St^* «fc 9 t:tMIt**^y^nA + 44-> 

[0 0 4 2] 

<Jt$ciHffil> 

mmm 1 > 2 m^Jtwj 1 - 6 x^ti^tmhufz^mn fit&ywmfomMzm^x 

*«t L-C2MRfEiBrcS i O2H 5 0 0 0 A) £ffML£v'J n 

thfE# 2004-3000056 
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*t-z? : 9/ 



6tfofflf L, C^t^MC VDS^fflv^:MOC VDglO«lC 

ISfiLTto *v>tN *«SJ^£2 0 0T\ ^vfti&S^ 1 4 JE**fe2 6 6 P a (2 

t o r r) i:-?"^fnt£L/:o LT02^^ffl^\ -e<7)5tBE£ 1 0 0 c c 

m^Lfco +^J7^iL-CAr^^fflv\ ^MfttO. 0 5cc/^i 

^«ft-T*iliy&U J&§IEI3W ? 3 OfK 153\ 2fl\ 3 53\ 5 53^.^8 frt & o £ t § 
tc^-m 1 $:ifoj55cJ@|MJ: OHXtBU J&Jg|£**-;L£*1K±OH f 0 2 M£l£lfp5S EM 

h mm £ mfc ttz 0 n^n tzf&mnm hfz*) ommftR * * i 

[ 0 0 4 3 ] 

mi] 









«fi[ppm] 








C 1 


HzO 


30# 


I ft 


2ft 


3ft 


5ft 


8ft 






Hf (DMA) 4 


200 


30 


~1 


2 


3. 7 


4.8 


6. 4 


10.4 




2 


Hf (DEA) 4 


200 


30 


~1 


2 


3. 8 


4. 6 


6.8 


10. 2 


itmm i 


Hf (DMA) 4 


15000 


600 


<0. 1 


0. 2 


0. 3 


0. 3 


0. 28 


0. 38 


/; 


2 


Hf (DMA) 4 


250 


30 


<0. 1 


0. 4 


0. 5 


0. 52 


0. 55 


0. 56 


// 


3 


Hf (DMA) 4 


200 


50 


<0. 1 


0.4 


0.5 


0. 51 


0.52 


0.54 


ii 


4 


Hf (DEA) 4 


20000 


500 


<0. 1 


0. 2 


0.3 


0. 3 


0. 29 


0. 38 


n 


5 


Hf (DEA) 4 


250 


30 


<0. 1 


0. 3 


0.4 


0. 43 


0.42 


0. 41 


ii 


6 


Hf (DEA) 4 


200 


50 


<0. 1 


0. 3 


0.4 


0. 42 


0. 42 


0. 42 



[0 0 4 4 ] 

wmzm^timmte. f&mmffl&tz*)<Dmmtftm^%^ri$<o, ^.m^m^m^M 

-hmhixtzo 
[0 0 4 5] 

<mMM3 > 

il^fMHTS i C l **m^tzmU±$kMM 1 iPI&K LT^-j&^t^ s 
i (DMA) 4 £t#£ 0 -<7)S i (DMA)4CO±l^^-fi:li 1 p pmt*»), tR-^ fi Ii 3 0 
ppmt*o/: 0 iOS i (DMA) 4 OiftK75*l . 0 -t^iftJS <h & £ <£ 9 t-^rtS^-C* 
& v ^ n ^ * -9- > ?M L T £ Pi£ L 0 
[0 0 4 6] 

<mmw4 > 

A) 4 £#£ c -OS i (D E A) 4 0*£3t-£-^f4(± 1 p pmt;^^ TR-a^Hi 3 0 p p m 
tr£>o£ 0 iOS i (DEA)4«IS^1. 0€«t^l.J; iilT^^y^ 

oA+t>i:^iu mmm* * m m l tz 0 

[0 0 4 7] 

<Jt3£#l7 > 

^M^!i3 x-nhttfzmm^^^^^mm^-fizs i (dma) 4 £#£ 0 

i (DMA)4<om.m^m 1 5 0 0 0 p pmt*il)> 7K'a^'Mii4 5 0 p pmX~$>^tz 

o -os i (DMA) 4 oitjg^ s i . o^^mmttez, x 0 iz^m-mmxb&T v ? \z kd 

tfilE# 2004-3000056 
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<itfcf!l8 > 

mmm3^nhftfzmm^}^mms.m^i:m^mLx s i (DMA) 4 £t#£ 0 cos 

i (DMA)4 0ia^#^Ti{± 2 5 0 p p mX$> »9 , fr^mlt 3 0 p p mXh^fz 0 CO 
S i (DMA) 4 OM^l . 0^;WtJ^t&& i 9 i:fMlt'*l.f Yy\±Yuyyy 

k mm l r fliffijBRfl- ^iiLto 

<Jfctfc0!l9 > 

OS i (DMA) 4 <7)liMttt 2 0 0 p p m-C* <9 ^ TfCa^fifi 5 0 p p mt^o/io 
COS i ( DM A ) 4 coital . O^^M^^J; 9 K3r«££-C&&x hnKn7 

7 > ic mm l t ^iiuco 

[0 0 4 8] 

<Jt$c#!) 1 0 > 

mmm4 xnbtitzmmw^mwm^iimziMZ'fizs i (dea) 4 ^#/:, cos 

i (DEA)4^IMt(i2 0 0 0 0 p prnT'*^ Tk^fsii 5 0 0 p pmX&o tz 

0 COS i (DE A) 4 ©W1 . 0 ^ ^Mt ^ ^ i 1 i:||«-e*^ r F H Kn 

7 ? y vl m m l x m mm m * m m t tz 0 

<it$e#!l 1 1 > 

nmHxnbtitzmmwizftmmE.m^T.mzMLxs i (de A)4*mz 0 cos 

1 (DEA)4<7)Sf^Hi2 5 0 p pmX&t)^ 7^^m±3 0 p pmX&-otz 0 CO 
S i (DEAMIIin. 0 ^ t ^ ^ J: 9 CtMlt* ^, f F?tKD75> 

<lkfW 1 2 > 

mmm4xnhtitzmm^i^^z2m^f±m^xm^mLxs udea)**^ c 

05 i (DE A) 4 OJg^-a^St± 2 0 0 p pm-C**K ^-a^iii 5 0 p pmf*o/: 0 
COS i (DEA)4©»Sti I l • 0 ^ ;w*JSt i 7 H^r«»itt?**r FnFo7 
9 > LT?#^^f4^PM Ltz 0 

[0 0 4 9] 
<JttM2 > 

2dfc#J3 , 4 SLKJt^il 7-12 -e^^^tL#^^^^S i it&WJ^mWM* JB ^ 

%-f\ mUt lt*«I®i:S i 0 2 m 5 0 0 0 A) £I*J&L*:v'J n 

6 ttfoffl m L . £ H 3 K if -f mWL%.it CVDft^ffl^/:MOCV DgfOtli K 
f£ML7t: 0 &v*-C, mm&m* 2 0 0t, fvfb^Jt£ 14 0t, 0^2 6 6 Pa (2 
t o r r) ^^tt^m^L^o Rfo#^<h LTNH3^^fflv\ -eo55-JE£ 10 0c 
cratU:,^:, *t'J7^tLTAr^^fflv\ gi^^O. 05cc/^ 
§iJ^-e^nea«^L. ^MB#r^^3 0#\ 15K 2fl\ 3 53\ S^SK^S^&o/ii: 
§ MtiW 1 ISc-foj&Jl^J; I9^tti U ii^lf£/:S«±^S i 3 N 4 ^H^rK/fM S E 

m (M&mm+mmm) m^hmm^m^.Ltz 0 iif.tifcii^^t^nf^^* 

2 c-eti-r^to 

[0 0 5 0] 
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1^2] 







fittM&t 


1 rLTv pus 


e. Lh J t Jll *J 






j?[nm] 








C 1 


H 2 o 


30fp 


1 4> 


2 4^ 


3 % 






MMM3 


Si (DMA) 4 


1 


30 


~1 


9 


*j 


4 2 


6 


10 




4 


Si (DEA) 4 


1 


30 


~1 


9 


3. 5 


4. 8 


6. 4 


10. 2 


Jtttt 


SI 7 


Si (DMA) 4 


15000 


450 


<0. 2 




0 4 


0 5 


0. 3 


0. 2 


;/ 


8 


Si (DMA) 4 


5 


30 


0. 3 


0. 4 


0. 41 


0. 45 


0. 48 


0. 44 


;/ 


9 


Si (DMA) 4 


1 


50 


0. 4 


0.5 


0. 52 


0. 55 


0. 59 


0. 5 


;/ 


10 


Si (DEA) 4 


20000 


500 


<0. 2 


0.4 


0. 5 


0. 52 


0.5 


0. 5 


;; 


11 


Si (DEA) 4 


5 


30 


0. 3 


0. 4 


0. 43 


0. 45 


0. 48 


0. 4 


// 


12 


Si (DEA) 4 


1 


50 


0. 4 


0. 5 


0. 55 


0. 58 


0.6 


0. 58 



[0 0 5 1 ] 

S2 J: i)9J J: ? »c, Jt#«7~ 1 2<z>»iK£ft*ffiv>fc*Kli, BSWbFigilLT 

[0 0 5 2] 

<Hi£0U5 > 

&m^1t&W t LX Z rC 1 4£fflV^J£WiH*fe#l 1 t|WI#HLT^^lTV^ Z 
r (DMA) 4 £t#fw 0 :©Zr (DM A) 4 <£>t£p?f^rmfi 2 0 0 p pmt*D, TK'a^mH 
3 0ppm-e*o7t o ^<OZ r (DM A) 4 OitJ^ 1 . 0t;Hf ^^i^Ctl^I 

[0 0 5 3] 

<mmm6 > 

DMAOftt>») t;DEA^fflv>?tMl^i^I3 t H«£ LT^J&fcfi 1 Z r (DE 
A) 4 £#£ 0 Z(DZ r (DEA)4<7)SfMlli2 0 0 p p mt^ 0 , Tk^iii 3 0 p 
pmt^ofco C(?)Zr(DEA)4«$S*n. 0 ;i/fliJ^ t ta Z> I 9 K^mmMX$> Z> 

[0 0 5 4 ] 

<itmm 1 3 > 

mmmbxnhfttzmu^^m^m^^m^'f kz i-(dma) 4 £#£ 0 

r (DMA)40JfiMtili 1 5 0 0 0 p p m-Cab <9 > A^mit 6 0 0 p p mX&^fz 
o :©Zr(DMA)^I^ ? l. 0 € t ^ ^ <t ? Cf iiit^ ^ v ^ n a^t f 

>lzfeMLXmM!WMttmmLtZo 

otMtm 1 4 > 

nmm5xnhfrtzmmmizwmnj±M'gj:m$:i&Lxz r(DMA) 4 £t#^ 0 z<dz 

r (DMA) 4 «Mili 2 5 0 p pm-£&i9. TR-a^itiS 0 p pmt^ofco - O 

z r (DMA) 4 <7)iiij^ 1 . o^^mmtte&x 0 [zmwLfemx3bz>^?u^*^y\<zm 
ffi\^x : mwLm&*mwk^tzo 
<&mm 1 5 > 

nMM5xnbtitzmm®iz^z2m : mi±M'igj:mzMLxz r(DMA) 4 ^o - 

<DZ r (DMA) 4 <Ola^^S(i 2 0 0 p p mX$> <9 . 7K#^"ifi 5 0 p p mX$>itz 0 
:«Zr (DMA) 4 Oig/i s l. 0 -t tt£%> 0 iZ^m^MX$> Z> v ^ a > 

ffitiE#2 004-3000056 
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[0 0 5 5] 

< Jrb^C^il 1 6 > 

mmM6x*&htitzftM&®ttj&!fo&&xn*n2-rKz r(DEA)4^ zoz 

r (DEA) 4 Olftl'I(i2 0 0 0 0 p pmf*0, TR^Sti 5 0 0 p p mXh^>tz 

<itmm 1 7 > 

mmm6xnhntzmm^^nmmj±m^xm^mLx z r(DEA)^#to -oz 

r (DEA)4 0lftttli2 5 0 p pmT**»), Tfc&^mli 3 0 p pmt?*o/wo 
<Jticl5iJ 1 8 > 

mmm 6 xn^ntzmm^^^z 2 m&Em®-Tmtn trz r (d e a) 4 - 

<75 Z r (D E A)4<7>^t-g-^fi(i 2 0 0 p p mT'* «9 , y^^mli 5 0 p p mXh^tz Q 
C\<T>Z r (DE A)4<r>mm^l . 0 ^A/WtM t & 2> X o \zm«M1&"?*> *> * D > 

[0 0 5 6 ] 

<Jt3£iHffi3 > 

5 , 6 JkTfftMM 13-18 X^tirth&bthtz^mz r it&M^mWlWMZ ft 

9tir\ mat LtiiSICS i O2M 0¥£ 5 0 0 0 A) ^ML/r/'J a 
6 $CT' o ffl a L , ^13 K jp-r JSifl&tffc CVDft»fcMOCVD K 
28:8 Lfco &v»TN 2 0 o°c. SMtias* not. JE2j£ft2 6 6 P a (2 

t o r r) MtL-miSrSLfco Lt02^*fflK 1 0 0 c c 

mttL ^t'J7^i:LtAr^^Iv\ g|f.^0. 05cc/^©i 

^•T-etL-r^^ L, J&J!flB#P^3 0 ?>\ 1 55-. 2 5K 3 ^> 5 frRV'SfrtZ -otzt^ 

[ 0 0 5 7 ] 
[»3] 







T'fHbttl[ppm] 


f&mmmhtc v ©mm 


C 1 


HzO 


30# 


lft 


2ft 


3ft 


5ft 


8ft 


5 


Zr (DMA) 4 


200 


30 


0.8 


3 


4. 1 


5. 1 


6. 3 


10. 4 


w 6 


Zr (DEA) 4 


200 


30 


0. 8 


2 


4. 1 


5. 1 


6. 4 


10. 5 


it«M 13 


Zr (DMA) 4 


15000 


600 


<0. 1 


0. 3 


0. 2 


0. 3 


0. 28 


0. 31 


M 14 


Zr (DMA) 4 


250 


30 


<0. 1 


0.5 


0. 5 


0. 53 


0. 49 


0. 5 


;/ 15 


Zr (DMA) 4 


200 


50 


<0. 1 


0. 4 


0. 4 


0. 42 


0. 39 


0.4 


/' 16 


Zr (DEA) 4 


20000 


500 


<0. 1 


0. 2 


0. 3 


0. 34 


0. 3 


0. 29 


» 17 


Zr (DEA) 4 


250 


30 


<0. 1 


0. 4 


0. 4 


0. 42 


0. 42 


0.4 


ii 18 


Zr (DEA) 4 


200 


50 


<0. 1 


0. 3 


0. 3 


0. 32 


0. 33 


0. 3 



[0 0 5 8] 
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[0 0 5 9] 

[EI 2] 757->a^D7F 7 >f -&£JBv*£Sfl08JEi&|g|o 

IB! 3 ] mm^.itc v dmv^moc v Dmm<7>m®&m 0 
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[wm&] mm 
im 1 1 



CE 



1_I 



J5 IS 



10 



# fife R J© 



ii 



13 
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20 77y>a?P7b ^ 7 V -Y — SIS 22 ^^IJS 

21 I0 7^ 23 Hft 77X3 

24 WJ&kJR ffc-£«fc 
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X v 
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£g ^ y 
K -r ] K A 



U * U 



'X) C— CO Oi i— < C- l CO 
f -TP ID LO lO 



^ 44 

=N &0 ^ 4^ 



O OO ^ C- 3 CO 

co co ?o 
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-Ma?* 

<g«g HT+J n ii 
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e, AU V. La. N b 3Z.IiN i "C* 0 , ftlli^-^S i T?£> «9 , R'li>f;^X 
t±jcf-;i^-c& 19 , R 2 (±i-^;i^T-& <9 , n (iM^itt* *) , s tt 0 - n - 1 <DM$k 
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